A novel bacterial strain, CJ22 T , was isolated from soil of a ginseng field located in Anseong, Korea. Cells of strain CJ22 T were aerobic, Gram-stain-positive, endospore-forming, motile, oxidase-and catalase-positive and rod-shaped. The isolate grew optimally at pH 7 and 30 8C. Phylogenetic analysis based on the 16S rRNA gene sequence revealed that strain CJ22 T belonged to the genus Cohnella, displaying highest sequence similarity of 97.3 % with Cohnella panacarvi Gsoil 349 T . DNA-DNA relatedness between strain CJ22 T and its closest relative was 35.5 % (reciprocal value, 23.8 %). The phenotypic features of strain CJ22 T also distinguished it from related species of the genus Cohnella. The diagnostic diamino acid in the cell-wall peptidoglycan was meso-diaminopimelic acid. The major isoprenoid quinone was menaquinone MK-7 and the major polar lipids were phosphatidylglycerol, phosphatidylethanolamine, diphosphatidylglycerol, lysyl-phosphatidylglycerol, two unidentified phospholipids and two unidentified aminophospholipids. The predominant cellular fatty acids of strain CJ22 T were anteiso-C 15 : 0 , iso-C 16 : 0 and C 16 : 0 .The DNA G+C content was 63.1 mol%. Based on data from this polyphasic taxonomic study, strain CJ22 T is considered to represent a novel species of the genus Cohnella, for which the name Cohnella saccharovorans sp. nov. is proposed. The type strain is CJ22 T (5KACC 17501 T 5JCM 19227 T ).
The genus Cohnella was first proposed by Kämpfer et al. (2006) to accommodate the description of Cohnella thermotolerans as a novel species, and later the reclassification of Paenibacillus hongkongensis as Cohnella hongkongensis was made by Khianngam et al. (2010) . The genus belongs to the family Paenibacillaceae and includes 23 recognized species with validly published names (http://www. bacterio.net/cohnella.html) at the time of writing. Members of the genus are generally Gram-stain-positive, rod-shaped, spore-forming and aerobic or facultatively anaerobic, and contain menaquinone-7 (MK-7) and iso-and anteiso-branched fatty acids (Kämpfer et al., 2006; Khianngam et al., 2010) . Species of the genus Cohnella have been isolated from various ecological habitats, including starch production industry (Kämpfer et al., 2006) , a patient with neutropenic fever (Kämpfer et al., 2006) , volcanic pond (Cho et al., 2007) , root nodules (Flores-Félix et al., 2014; García-Fraile et al., 2008) , soils (Huang et al., 2014; Khianngam et al., 2010) , freshwater (Shiratori et al., 2010) , buffalo faeces (Khianngam et al., 2012) , Arctic tundra soil (Jiang et al., 2012) and wetland (Kim et al., 2010) . In this study, we report the taxonomic characterization of a Cohnella-like bacterial strain, CJ22 T , which was isolated from soil of a ginseng field located in Anseong, Korea. To determine the exact taxonomic position of strain CJ22 T , we describe its morphological, biochemical and phylogenetic characteristics, employing the most closely related type strains Cohnella panacarvi KCTC 13060 T and Cohnella yongneupensis KCTC 13705 T as reference strains in parallel tests.
The bacterial strain CJ22 T was isolated from ginseng soil collected from Anseong, Korea, by the standard dilutionplating method on R2A agar at 30 8C for 3 days. Growth was tested on tryptic soy agar (TSA), marine agar (MA), nutrient agar (NA) and Luria-Bertani (LB) agar at 30 8C (all purchased from BD). Optimal growth was tested at different temperatures (15, 20, 25, 30, 37 , 40 8C) on R2A agar and pH (4.0-10.0 at intervals of 1.0 pH units) in R2A broth. The requirement for NaCl was studied by using R2A broth supplemented with 0-5 % (w/v) NaCl at 30 8C for up to 7 days. Anaerobic growth was determined after 2 weeks of incubation at 30 8C on R2A agar using the GasPak EZ Anaerobe Pouch System (BD). Gram staining and endospore staining were carried out using the Gram stain kit and the Schaeffer & Fulton 3These two authors contributed equally to this paper.
The GenBank/EMBL/DDBJ accession number for the 16S rRNA gene sequence of strain CJ22 T is JQ806733. spore staining kit (Sigma-Aldrich) according to the manufacturer's instructions. Cellular morphology was observed by transmission electron microscopy (JEM 1010; JEOL) and light microscopy (Leica) with cells grown for 3 days at 30 8C on R2A agar. The motility test was performed using semisolid R2A medium containing 0.4 % agar. Catalase and oxidase activities were tested using ID colour catalase and oxidase reagent (bioMérieux) added to CJ22 T colonies on the R2A agar plate. Hydrolysis of starch (1 %, w/v), casein (5 %, w/v, skimmed milk) and cellulose (1 %, w/v, CM-celluose) was tested on R2A agar as the basal medium (Smibert & Krieg, 1994) . Degradation of DNA was tested using DNase test agar (BD). Carbon source utilization, enzyme activities and other physiological properties were tested by using API 20NE, API ZYM and API 50CH galleries (bioMérieux) according to the instructions of the manufacturer. Cells were aerobic, Gram-stain-positive, endospore-forming, motile and rodshaped. Peritrichous flagella were detected in the cells of strain CJ22 T by transmission electron microscopy ( Fig. S1 , available in the online Supplementary Material). Strain CJ22 T contained central endospores ( Fig. S2 ). Growth occurred at 20-37 8C (optimum 30 8C), at pH 6-8 (optimum pH 7) and with 0-1 % (w/v) NaCl (optimum 0 %). Growth was observed on R2A agar, but not on TSA, MA, NA or LB agar. The biochemical and physiological properties of strain CJ22 T compared with other closely related type strains are presented and summarized in Table 1 and the species description.
The 16S rRNA gene of strain CJ22 was sequenced as described previously (Choi & Cha, 2014 ) and compared with other sequences in the EzTaxon-e server (http:// eztaxon-e.ezbiocloud.net/) (Kim et al., 2012) . The 16S rRNA gene sequence of strain CJ22 T was aligned with those of closely related species belonging to the genus Cohnella using the multiple sequence alignment program CLUSTAL X version 1.83 (Thompson et al., 1997) . Phylogenetic trees were reconstructed based on the neighbourjoining and maximum-likelihood algorithms using the MEGA version 6 (Tamura et al., 2013) programs. Evolutionary distances were calculated by the Jukes & Cantor (1969) method. Tree topology was evaluated based on bootstrap analysis of 1000 datasets (Felsenstein, 1985) . The almostcomplete 16S rRNA gene sequence (1445 bp) of strain CJ22 T was obtained and showed highest similarity to C. panacarvi Gsoil 349 T (97.3 %), followed by Cohnella lupini RLAHU4B T (96.5 %) and C. yongneupensis 5YN10-14 T (96.3 %). The phylogenetic tree clearly indicated that strain CJ22 T formed a distinct phylogenetic lineage with the type strains of C. panacarvi and C. yongneupensis within the genus Cohnella (Fig. 1 ).
DNA-DNA relatedness studies were performed between strain CJ22 T and the type strain of the most closely related species (.97 % 16S rRNA gene sequence similarity). Genomic DNA of strain CJ22 T and C. panacarvi KCTC 13060 T was extracted using a DNeasy Blood & Tissue kit (Qiagen). DNA-DNA hybridization was carried out fluorimetrically (Ezaki et al., 1989 ) using a DIG-High Prime DNA Labelling and Detection Starter kit II according to the manufacturer's instructions (Roche). Hybridization was conducted in triplicate with reciprocal probes. The level of DNA-DNA relatedness between strain CJ22 T and C. panacarvi KCTC 13060 T was 35.5 % (C. panacarvi KCTC 13060 T as a probe) and 23.8 % (strain CJ22 T as a probe). These values are less than the 70 % cut-off recommended for the delineation of genomic species (Wayne et al., 1987) , suggesting that strain CJ22 T should be assigned to a genomic species separate from the type strain of the most closely related species. Chemotaxonomic characteristics were determined from cells grown on R2A agar at 30 8C for 3 days. Fatty acids were determined using the standard Microbial Identification System (MIDI) version 6.1 and the RTSBA6 (version 6.10) database (Microbial ID). Isoprenoid quinones were extracted as described by Minnikin et al. (1984) and analysed by HPLC according to the method of Collins (1985) . Polar lipids were extracted from freeze-dried cells and identified by 2D silica-gel TLC as described previously (Tindall, 1990a, b) . Total lipids and specific functional groups were detected using molybdophosphoric acid, molybdenum blue spray, ninhydrin and a-naphthol, as described previously (Minnikin et al., 1984) . The DNA G+C content was determined by HPLC analysis with a reversed-phase column (Capcell Pak C18 UG 120; Shisheido) as described by Mesbah et al. (1989) . The predominant cellular fatty acids of strain CJ22 T were anteiso-C 15 : 0 (42.0 %), iso-C 16 : 0 (30.2 %) and C 16 : 0 (11.2 %). Strain CJ22 T showed a similar fatty acid profile to those of the related type strains ( relatively higher amounts of iso-C 14 : 0 and iso-C 16 : 0 were detected in the novel strain. The major isoprenoid quinone of strain CJ22 T was MK-7. Predominant polar lipids were diphosphatidylglycerol, phosphatidylglycerol, phosphatidylethanolamine, lysyl-phosphatidylglycerol, two unidentified phospholipids and two unidentified aminophospholipids (Fig. S3 ). Like other members of the genus Cohnella, strain CJ22 T contained diphosphatidylglycerol, phosphatidylglycerol and phosphatidylethanolamine as major polar lipids (Cho et al., 2007; García-Fraile et al., 2008; Kämpfer et al., 2006) . Strain CJ22 T contained mesodiaminopimelic acid in the cell-wall peptidoglycan. The DNA G+C content of strain CJ22 T was 63. Acids are not produced from glycerol, erythritol, L-xylose, D-adonitol, L-sorbose, inositol, D-mannitol, D-sorbitol, xylitol, D-tagatose, D-fucose, D-arabitol, L-arabitol, gluconate or 2-keto-gluconate. The major isoprenoid quinone is MK-7. The diagnostic diamino acid in the cell-wall peptidoglycan is meso-diaminopimelic acid. The polar lipids consist of diphosphatidylglycerol, phosphatidylglycerol, phosphatidylethanolamine, lysylphosphatidylglycerol, unidentified aminophospholipids and unidentified phospholipids. The predominant cellular fatty acids are anteiso-C 15 : 0 , iso-C 16 : 0 and C 16 : 0 .
The type strain is CJ22 T (5KACC 17501 T 5JCM 19227 T ), isolated from ginseng soil in Anseong, Korea. The DNA G+C content of the type strain is 63.1 mol%. 
